Dopaminergic brain reward regions of Lewis and Fischer rats display different levels of tyrosine hydroxylase and other morphine- and cocaine-regulated phosphoproteins.
We studied cyclic AMP-dependent protein phosphorylation in the mesolimbic and nigrostriatal dopamine systems of two genetically inbred rat strains, Lewis (LEW) and Fischer (F344) rats. These strains represent genetically divergent populations of rats that have been used to study possible genetic factors involved in a variety of biological processes. We found striking differences in levels of tyrosine hydroxylase, and several other phosphoproteins, in the mesolimbic, but not the nigrostriatal, dopamine system between the two rat strains. Interestingly, in Sprague-Dawley rats, these same phosphoproteins are altered by chronic morphine and chronic cocaine specifically in the mesolimbic dopamine system, generally thought to be a brain reward pathway that mediates some of the reinforcing actions of many drugs of abuse. As LEW and F344 rats have been reported to show different levels of preference for several types of drugs of abuse, the results are consistent with the possibility that these phosphoproteins may mediate aspects of drug reinforcement and contribute to individual differences in vulnerability to drug addiction.